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(57) ABSTRACT 

Disclosed is a backlight unit and an LCD device having the 
same. The backlight unit comprises a plurality of light 
sources for generating light, a light guide plate for convert 
ing linear light generated from the light source into planar 
light and irradiating the light onto an LCD panel, a plurality 
of optical patterns formed on the light guide plate, wherein 
the optical patterns have different sizes for uniformly apply 
ing light incident onto the LCD panel to the entire LCD 
panel, and a diffusion sheet for transmitting light emitted 
from the light guide plate in a direction substantially per 
pendicular to the LCD panel. 
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BACKLIGHT UNIT AND LIQUID CRYSTAL 
DISPLAY DEVICE HAVING THE SAME 

0001. This application claims the benefit of Korean 
Application No. 2005-56581, filed Jun. 28, 2005, which is 
hereby incorporated by reference for all purposes as if fully 
set forth herein. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a liquid crystal 
display (LCD) device. More particularly, the present inven 
tion relates to a backlight unit capable of controlling a 
brightness and obtaining a high brightness, and an LCD 
device having the same. 
0004 2. Description of the Related Art 
0005 Generally, a liquid crystal display (LCD) device 
serves to display a desired image on a screen by controlling 
an amount of light transmitted to a backlight unit by a 
plurality of liquid crystal cells arranged in a matrix form and 
a liquid crystal panel composed of a plurality of controlling 
Switches for Switching video signals to be Supplied to each 
of the liquid crystal cells. 
0006. The related art backlight unit of an LCD device 
will be explained with reference to FIG. 1. 
0007 FIG. 1 is a schematic view showing a construction 
of a backlight unit in accordance with the related art. 
0008. In FIG. 1, the related art backlight unit comprises 
a light guide plate 11 for guiding light beam 51 having 
passed through a light introducing portion 20, a reflection 
plate 31 disposed below the light guide plate 11 for reflecting 
the light beam 51 passing through a lower Surface and a 
lateral Surface of the light guide plate 11 towards an upper 
surface of the light guide plate 11, a first diffusion sheet 33 
for diffusing the light beam 51 having passed through the 
light guide plate 11, a first prism sheet 35 and a second prism 
sheet 37 for controlling a moving direction of the light beam 
51 having passed through the first diffusion sheet 33, a 
second diffusion sheet 39 for diffusing the light beam 51 
having passed through the first prism sheet 35 and the 
second prism sheet 37, and an LCD panel 41 for receiving 
the light beam 51 diffused through the second diffusion sheet 
39. 

0009. The light introducing portion 20 is composed of a 
light emitting lamp 21 for generating the light beam 51, and 
a lamp housing 23 for mounting the light emitting lamp 21 
and reflecting the light beam 51 of the light emitting lamp 22 
to the light guide plate 11. 
0010. The light beam 51 of the light introducing portion 
20 is uniformly moved towards an upper surface of the light 
guide plate 11 via printed patterns formed at a lower Surface 
of the light guide plate 11 so as not to satisfy a total reflection 
of the light beam 51 in every direction. The light beam 51 
having been transmitted to the lower surface and the lateral 
surface of the light guide plate 11 is reflected by the 
reflection plate 31 thus to be transmitted to the upper surface 
of the light guide plate 11. An unexplained reference 
numeral 13 denotes a light guide reflection pattern. 
0011. The light beam 51 having passed the light guide 
plate 11 is diffused to an entire region of the LCD panel by 
the first diffusion sheet 33. 
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0012. The light beam 51 having passed the first prism 
sheet 35 and the second prism sheet 37 passes through the 
second diffusion sheet 39 thereby to be incident on the LCD 
panel 41. 
0013 However, the related art backlight unit of an LCD 
device has the following problems. 
0014. In a process that a light beam generated from the 
light emitting lamp is guided to the light guide plate via the 
light introducing portion, whereas a large amount of the light 
beam is introduced to the light guide plate near the light 
introducing portion, a lesser amount of the light beam is 
introduced to the light guide plate distant from the light 
introducing portion. 
00.15 Accordingly, the light beam is not uniformly dis 
tributed on the entire light guide plate, but is distributed with 
a different amount. 

0016. Therefore, in the related art light guide plate, a 
lamp brightness is not stabilized and the brightness is not 
easily controlled. 
0017 Furthermore, in the related art backlight unit, only 
a single light emitting lamp is used thereby to have a 
limitation in implementing various kinds of brightness. 

SUMMARY OF THE INVENTION 

0018. Accordingly, the present invention is directed to a 
backlight unit and liquid crystal display device having the 
same that substantially obviates one or more of the problems 
due to limitations and disadvantages of the related art. 
0019 Advantage of the present invention is to provide a 
backlight unit capable of controlling a brightness and obtain 
ing a high brightness, and an LCD device having the same. 
0020 Additional features and advantages of the inven 
tion will be set forth in the description which follows, and 
in part will be apparent from the description, or may be 
learned by practice of the invention. The advantages of the 
invention will be realized and attained by the structure 
particularly pointed out in the written description and claims 
hereof as well as the appended drawings. 
0021. To achieve these and other advantages and in 
accordance with the purpose of the present invention, as 
embodied and broadly described herein, there is provided a 
backlight unit for an LCD device, comprising: a plurality of 
light sources for generating light; a light guide plate for 
converting linear light generated from the light source into 
planar light and irradiating the light onto an LCD panel; a 
plurality of optical patterns formed in the light guide plate, 
wherein the optical patterns have different sizes for uni 
formly applying light incident onto the LCD panel to the 
entire LCD panel; and a diffusion sheet for transmitting light 
emitted from the light guide plate in a direction perpendicu 
lar to the LCD panel. 
0022. In another aspect of the present invention there is 
provided an LCD device having a backlight unit, compris 
ing: an LCD panel; and a backlight disposed at a lower 
portion of the LCD panel, wherein the backlight comprises 
a plurality of light sources for generating light, a light guide 
plate for converting linear light generated from the light 
Source into planar light and irradiating the light onto an LCD 
panel, a plurality of optical patterns formed in the light guide 
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plate and having different sizes for uniformly applying light 
incident onto the LCD panel to the entire LCD panel, and a 
diffusion sheet for transmitting light emitted from the light 
guide plate in a direction perpendicular to the LCD panel. 
0023. It is to be understood that both the foregoing 
general description and the following detailed description 
are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024. The accompanying drawings, which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this specification, 
illustrate embodiments of the invention and together with 
the description serve to explain the principles of the inven 
tion. 

0025) 
0026 FIG. 1 is a schematic view showing a construction 
of a backlight unit in accordance with the related art; 

In the drawings: 

0027 FIG. 2 is a schematic view showing a construction 
of a backlight unit according to the present invention; 
0028 FIG. 3 is a plan view showing a light guide plate 
and a light emitting lamp in the backlight according to the 
present invention; 
0029 FIG. 4A is a sectional view schematically showing 
an optical pattern on the light guide plate and the light 
emitting lamp disposed at one side of the light guide plate, 
which is taken along line IVa-IVa of FIG. 3; 
0030 FIG. 4B is a sectional view schematically showing 
the light guide plate and the light emitting lamp disposed at 
another side of the light guide plate, which is taken along 
line IVb-IVb of FIG. 3; and 
0031 FIG. 5 is a graph showing a relation between time 
and brightness in the related backlight using a single light 
emitting lamp, and a relation between time and brightness in 
a backlight using a double light emitting lamp and a light 
guide plate where optical patterns are formed according to 
the present invention. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

0032 Reference will now be made in detail to embodi 
ments of the present invention, examples of which are 
illustrated in the accompanying drawings. 
0033 Hereinafter, a backlight unit and a liquid crystal 
display (LCD) device having the same will be explained 
with reference to the attached drawings. 
0034) Referring to FIG. 2, the backlight according to the 
present invention comprises a light guide plate 111 for 
guiding a light beam having passed through a first light 
introducing portion 120 and a second light introducing 
portion (not shown), a reflection plate 131 disposed below 
the light guide plate 111 for reflecting the light beam passing 
through a lower Surface and a lateral Surface of the light 
guide plate 111 towards an upper Surface of the light guide 
plate 111, a first diffusion sheet 133 for diffusing the light 
beam having passed through the light guide plate 111, a first 
prism sheet 135 and a second prism sheet 137 for controlling 
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a moving direction of the light beam having passed through 
the first diffusion sheet 133, a second diffusion sheet 139 for 
diffusing the light beam having passed through the first 
prism sheet 135 and the second prism sheet 137, and an LCD 
panel 141 for receiving the light beam diffused through the 
second diffusion sheet 139. 

0035. The first light introducing portion 120 is composed 
of a first light emitting lamp 121 for generating a light beam, 
and a first lamp housing 123 for mounting the first light 
emitting lamp 121 and reflecting the light beam of the first 
light emitting lamp 121 to the light guide plate 111. 
0036) The second light introducing portion (not shown) is 
composed of a second light emitting lamp 127 for generating 
a light beam, and a second lamp housing (lefer to FIG. 4B) 
for mounting the second light emitting lamp 127 and reflect 
ing the light beam of the second light emitting lamp 127 to 
the light guide plate 111. 
0037. The light beam of the first light introducing portion 
120 or the second light introducing portion 130 is uniformly 
moved towards an upper Surface of the light guide plate 111 
via printed patterns formed at a lower surface of the light 
guide plate 111 so as not to satisfy a total reflection of the 
light beam in every direction. The light beam having been 
transmitted to the lower surface and the lateral surface of the 
light guide plate 111 is reflected by the reflection plate 131 
thus to be transmitted to the upper surface of the light guide 
plate 111. Then, the light beam 151 having passed through 
the light guide plate 111 is diffused to the entire region of the 
LCD panel 141 by the first diffusion sheet 133. An unex 
plained reference numeral 113 denotes a light guide reflec 
tion pattern. 
0038. The light beam having passed the first prism sheet 
135 and the second prism sheet 137 passes through the 
second diffusion sheet 139 thereby to be incident on the 
LCD panel 141. 
0039 The first light emitting lamp 121 is disposed at a 
lateral surface of the light emitting plate 111 so as to be 
individually driven if necessary. That is, when a normal 
brightness is to be obtained, only the first light emitting lamp 
121 is operated. On the contrary, when a relatively high 
brightness is to be obtained, the first light emitting lamp 121 
and the second light emitting lamp 127 are simultaneously 
operated. 

0040. Referring to FIGS. 3, 4A, and 4B, the light guide 
plate 111 has a Substantially triangle pattern structure, and is 
divided into first, second, third, and fourth regions A, B, C, 
and D. Optical patterns 115a and 115b having different sizes 
for uniformly guiding the light beam are formed inside the 
regions A, B, C, and D. The closer to the first light 
introducing portion 120, the larger the optical patterns 115a 
are distributed. On the contrary, the more distant from the 
first light introducing portion 120, the smaller the optical 
patterns 115b are distributed. 
0041. The large optical patterns 115a are arranged to 
have a large gap therebetween, whereas the Small optical 
patterns 115b are arranged to have a small gap therebetween. 
0042. In the first region A closet to the first light intro 
ducing portion 120, the large optical patterns 115a are 
arranged. On the contrary, in the fourth region D farthest 
from the first light introducing portion 120, Small optical 
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patterns 115b are arranged. In the second region B and the 
third region C corresponding to each other, the large optical 
patterns 115a and the small optical patterns 115b are 
arranged. 

0.043 FIG. 5 is a graph showing a relation between time 
and brightness in the related art backlight using a single light 
emitting lamp, and a relation between time and brightness in 
a backlight using a double light emitting lamp and a light 
guide plate where optical patterns are formed according to 
the present invention. 
0044) Referring to FIG. 5, in the related art backlight, a 
low brightness corresponding to approximately 180° C. is 
uniformly implemented. On the contrary, in the backlight of 
the present invention, a high brightness corresponding to 
approximately 500° C. is uniformly implemented. 
0045 Accordingly, in the present invention, the structure 
of the light guide plate is changed by adding one lamp, 
thereby obtaining a relatively high brightness at the time of 
displaying a moving image. 

0046. As aforementioned, the backlight and the LCD 
device having the same according to the present invention 
have the following effects. 
0047. In the present invention, a straight type lamp is 
added to the related art straight type lamp at a lateral Surface 
of the light guide plate. The two straight type lamps can be 
selectively driven. Also, optical patterns having different 
sizes are arranged in the light guide plate at four regions, 
thereby obtaining a relatively high brightness. 
0.048. Furthermore, obscure rays due to separated lamps 
are minimized, the time taken to stabilize a lamp brightness 
is shortened, and the brightness can be partially controlled. 
0049. It will be apparent to those skilled in the art that 
various modifications and variation can be made in the 
present invention without departing from the spirit or scope 
of the invention. Thus, it is intended that the present inven 
tion cover the modifications and variations of this invention 
provided they come within the scope of the appended claims 
and their equivalents. 
What is claimed is: 

1. A backlight unit for a liquid crystal display device, 
comprising: 

a plurality of light Sources for generating light; 
a light guide plate for converting linear light generated 

from the light Source into planar light and irradiating 
the light onto an LCD panel; 

a plurality of optical patterns formed on the light guide 
plate, wherein the optical patterns have different sizes 
for uniformly applying light incident onto the LCD 
panel to the entire LCD panel; and 

a diffusion sheet for transmitting light emitted from the 
light guide plate in a direction Substantially perpen 
dicular to the LCD panel. 

2. The backlight unit of claim 1, wherein the light sources 
comprise at least two light emitting lamps. 

3. The backlight unit of claim 1, wherein one of the light 
emitting lamps is arranged at one side of the light guide 
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plate, and another of the light emitting lamps is arranged at 
another side of the light guide plate. 

4. The backlight unit of claim 1, wherein the light guide 
plate is divided into first, second, third, and fourth regions, 
and optical patterns having different sizes are formed at each 
of the regions. 

5. The backlight unit of claim 4, wherein the first region 
of the light guide plate nearest to the light Source is provided 
with large optical patterns, and the fourth region of the light 
guide plate farthest from the light source is provided with 
Small optical patterns. 

6. The backlight unit of claim 4, wherein the second 
region and the third region are provided with large optical 
patterns and Small optical patterns. 

7. The backlight unit of claim 1, wherein the light guiding 
plate is provided with a reflection plate therebelow. 

8. The backlight unit of claim 1, wherein the light guide 
plate and the diffusion sheet are provided with a prism sheet 
therebetween. 

9. A liquid crystal display (LCD) device having a back 
light unit, comprising: 

an LCD panel; and 
a backlight disposed at a lower portion of the LCD panel, 

wherein the backlight comprises: 
a plurality of light sources for generating light; 
a light guide plate for converting linear light generated 

from the light Source into planar light and irradiating 
the light onto an LCD panel; 

a plurality of optical patterns formed on the light guide 
plate, wherein the optical patterns have different sizes 
for uniformly applying light incident onto the LCD 
panel to the entire LCD panel; and 

a diffusion sheet for transmitting light emitted from the 
light guide plate in a direction Substantially perpen 
dicular to the LCD panel. 

10. The LCD device of claim 9, wherein the light sources 
comprise at least two light emitting lamps. 

11. The LCD device of claim 10, wherein one of the light 
emitting lamps is arranged at one side of the light guide 
plate, and another of the light emitting lamps is arranged at 
another side of the light guide plate. 

12. The LCD device of claim 9, wherein the light guide 
plate is divided into first, second, third, and fourth regions, 
and optical patterns having different sizes are formed at each 
of the regions. 

13. The LCD device of claim 12, wherein the first region 
of the light guide plate nearest to the light Source is provided 
with large optical patterns, and the fourth region of the light 
guide plate farthest from the light source is provided with 
Small optical patterns. 

14. The LCD device of claim 12, wherein the second 
region and the third region are provided with large optical 
patterns and Small optical patterns. 

15. The LCD device of claim 9, wherein the light guiding 
plate is provided with a reflection plate therebelow. 

16. The LCD device of claim 9, wherein the light guide 
plate and the diffusion sheet are provided with a prism sheet 
therebetween. 


